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Dosimetric verification of volumetric modulated arc therapy for middle thoracic esophageal

carcinoma
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Abstract: Objective To investigate the methods for dosimetric and location verifications in volumetric modulated arc
therapy (VMAT) for middle thoracic esophageal carcinoma. Methods Varian Eclipse 10.0 treatment planning system was
used to design VMAT plans for 10 patients with middle thoracic esophageal carcinoma who were randomly enrolled in this
study. The doses were measured with IBA Compass 3.0 dose verification system and then compared with the data from
treatment planning system (TPS). The differences in the doses and volumes of target areas (planning target volume, clinical
target volume and gross tumor volume) and organs-at-risk were analyzed, and the gamma passing rates were calculated.
Cone beam computed tomography (CBCT) scan was performed once a week for 6 weeks in total. Finally, the setup errors
were obtained by the registration between CBCT images and positioning images. Results With the standard of 3 mm/3%,
the gamma passing rates of target areas and organs-at-risk were higher than 95%. The differences between measured values
of the Dssy, and Dy in target areas and data from TPS were less than 2%. For the Vyand Vs, of lungs, TPS data were lower
than the measured values, and the difference was within 1.65%. For the D,.. of spinal cord and the Vs, Vi of heart, the
differences between measured values and data from TPS were 2.23% and less than 2%, respectively. Setup error analysis
showed that the number of cases with error >3 mm in anterior-posterior and left-right directions was more than that of cases
with error >3 mm in head-foot direction. Conclusion Compass 3.0 dose verification system and CBCT scan are necessary to
ensure the safety and reliability of VMAT to treat patients with middle thoracic esophageal carcinoma.
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Tab.1 Percentage differences and gamma passing rates of

target areas and organs—at-risk (%, Mean+SD)

Middle thoracic esophageal cancer

Item
Percentage difference Gamma passing rate
GTV 95.82+0.98
Dose, -1.57+0.66
Duean -1.77+£0.74
CTV 97.08+0.86
Dosys -1.97+1.02
Dz -1.85+0.46
PTV 96.18+0.75
Doy, -0.71£0.76
Diean -1.43+0.29
Spinal cord 95.2240.37
D 2.23+0.67
Left lung 96.23+0.29
Vs 1.41+0.76
Vi 0.14+0.44
Vi -1.22+0.42
Vi -1.65+0.53
Duean -1.11£0.51
Right lung 95.77+0.51
Vs 1.05+0.82
Vi 0.29+0.46
Vi -0.78+0.62
Vi -0.81+0.55
1D} -1.64+1.53
Heart 97.08+0.42
Vi -1.28+0.29
Vi -1.4240.57
Dhnean -2.00£1.40

GTV: Gross target volume; CTV: Clinical target volume; PTV: Planning

target volume

ok WRB LS R R A M B SR R 2 . ARIESR
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Tab.2 CBCT setup error analysis of middle thoracic esophageal

carcinoma

Item Pre(-) Post(+) Head(+) Foot(-) Left(-) Right(+)
Setup error/mm 1.58+4.13 1.38+1.24 1.78+2.34
Positive direction
40 33 31
error (n)
Negative direction
20 27 29
error (n)
Error>3 mm () 16 4 12
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